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WHAT IS CLAIMED IS: 




I. A fusion protein having hinding specificity for human interleukin-4 
(TL4) which comprises complementarity determining regions (CDRs) derived from a 
non-human neutralizing monocle^ antibody characterized by a dissociation 
constant equal to or less than2x 10' 10 M for human IL4, and a first fusion partner. 




according to claim 1 which is operatively linked 




20 




2. The fusion 
to a second fusionasaisrer. 



3. The fusion protein acporduig to^laim 1 wherein said non-human 
neutralizing monoclonal antibpd^Ts selected^from,the group consisting of 3B9 and 
6A1. 

4. The fusion protein according to claim^wherein said second fusion 
partner comprises all or pan of an immunoglobulin con stant heavy chain or 
immunoglobulin constant light chain, or both/ 

5. The fusion protein a^rding to~fciairnJ wherein said first fusion 
partner sequence is the heavy d>a£n sequence of: amino acids 21-50, 56-71, 88-1 19, 
and 131-141 of SEQ ID Npel2. 



6. The fusion protein acc< 
partner sequence is the light 
and 121-131 of SEQ ID t$0: 14. 




iaim 1 wherein said first fusion 
of: amino acids 20-42, 58-72, 80-1 1 1, 



g-toclaim 1 wherein said amino acid 
ingre|ion^for the heavy chain are: 



7. The fusion protein ao 
sequences of the complementarity dei 

(a) ThrSerGlyMetGiy Wser: SEQ ID NO:22, 
30 (b) HisneTyrTrpAsp^spAspLysArgTyrAsnPro- 

SerLeuLysSer: SEQ IE/NOI24, or 

(c) ArgGluThrV^PheTyrTrpPheAspVal: SEQ ID NO:26. 

8. The fusion protein accordin^o^airn 1 wherein said amino acid 
35 sequences of the complementarity determining region>fcr the light chain are: 

(a) I^uAiaSerGlnsWaiAspTyrAspGlyAspSerTyrMetAsn: SEQ ID 

NO: 16, 
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(b) AlaAlaSerAsnLeuGluSer: SEgf ID NO: 18, or 

(c) GlnGlnSerAsnGluAspProBfoArg: SEQEDNO:28. 

9. The fusion protein acasrding to claim 1 wherein said amino acid 
sequences of the complementarity^etermini^^ for the light chain are: 



NO: 16, 



(a) LysAlaSerGlnS^ValAspTyrAspGIyAspSerTyrMetAsn: SEQ ID 



(b) 
(c) 



10 



AlaAlaS«AsnLeuGluSer: SEQ ID NO: 18, or 
GinGlrv^erAsnGluAspProProThr SEQ ID NO:20. 



Anir 



tunoglobulin heavy chain complementarity determining 
to acid sequence of which is selected from the group 



15 
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25 



10. 

region (CDR), the 
consisting of: 

(a) ThrSerGljforfetGly ValSen SEQ ID NO:22, 

(b) HisneTyrTh>AspAspAspLysArgTyrAsnPro- 
SerLeuLysSer: SEQ ID NO:24, and 

(c) ArgGluThrV\lPheTyrTrpPheAspVal: SEQ ID NO:26. 

11. An immunoglobulin light chain complementarity determining region 
(CDR), the amino acid sequence of which is selected from the group consisting of: 



(a) 



NO:16, 



(b) 
(c) 
(d) 



l^uAlaSeKjlnSdtValAspTyrAspGlyAspSerTyrMetAsn: SEQ ED 

AlaAlaSerAsnLeuGluSen SEQ ID NO:18, 
GlnGlnSerAsnGluAspProProArg: SEQ ID NO:28; and 
GlnGlnSerAsnGluA^roProThn SEQ ID NO:20. 



12. A nucleic acid molec&k encoding an immunoglobulin heavy chain 
complementarity determining region (^DR), the sequence of which is selected from 
the group consisting of: 
30 (a) ACT TCT GGT ATG G&T GTG AGO SEQ ID NO:21, 

(b) CAC ATT TAC TGG GAT GAT GAC AAG CGC TAT 
AACCCATCCCTGAAGAGC: SEQ ID NO:23, 

(c) AGA GAG ACT GTG TTcVaC TGG TAC TTC GAT 
GTC: SEQ ED NO:25. 

35 (d) ACC TCC GGT ATG GGT GYrTCC: SEQ ID NO: 54, 

(e) CAC ATC TAC TGG GAC GAC GAC AAA CGT TAC AAC CCG 
AGC CTG AAA TCC: SEQ ID NO: 55, and 
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(f) CGOpAA ACC GTT TTC TAC TGG TAC TTC GAC GTT: SEQ 
x NO:56. 

\ 

13. A nucflyg^fcid molecule encoding an immunoglobulin light chain 
complementarity determirpjg region (CDR), the sequence of which is selected from 
the group consisting of: 

(a) AAG GCC AGC CAA AGT GTT GAT TAT GAT GGT 
GAT AGT TAT ATG AAC: SEQ ID NO: 15, 

(b) AAG GCC TCC CAA AGT GTT GAT TAT GAT GGT GAT AGT 
TAT ATG AAG SEQ IE>W>: 53 f 

(c) GCT GCA TCC AAT CTA GAA TCT: SEQ ID NO: 17, (d) 
CAG CAA AGT AAT GAG\GAT CCT CCG ACG: SEQ ID NO: 19, and 

, (e) CAG CAA AGT AATOAG GAT CCT CCG AGG: SEQ ED NO:27. 





*5 M5T * 4 * A humanized antibody comprisingj^heSvy chain and a light chain, 
^ said antibody characterized by a dissociatiojw^nstant equal to or less than about 2 x 
10" 10 M for human IL4, whereintfje-framework regions of said heavy and light 
chains are derived fronaapelstone selected human antibody and the amino acid 
sequences of thep^rti^ementarity determining regions of each said chain are 
20 derivedfrpmlf non-human neutralizing monoclonal antibody specific for human EL4 
characterized by a dissociation constant equal to or less than about 2 x 10* 10 M for 
uman IL4. 

15. The antibody according to ctorn^r^ wherein said antibody is 
optionally linked to an effector agent seleefedfrottl the group consisting of a non- 
protein carrier molecule, polystyrraefand plastic beads. 

/ 16. A chimeric antibody comOT&ng a heavy chain and a light chain, said 

antibody characterized by a dissociatior/constant equal to or less than about 2 x 1CT 10 
30 M for human HA wherein the amino/acid sequences of the complementarity 

determining regions of said heavy ahain and said light chain are derived from a non- 
human neutralizing monoclonal antibody specific for human IL4 characterized by a 
dissociation constant equal to of less than about 2 x 10* 10 M for human EL4. 




17. A pharmaceutical composition 
i and a pharmaceutically acceptable carrier. 
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18. A meth od of treating aller ^cs^JoSiarconditions associated with 
excess IgE pro^uetrdnxn a human comprising the step of administering to said 
need thereof an effective amount of the fusion proteiiu>f claim i. 



19. An isolated nucleic acid sequence which is selected from the group 
consisting of: 

(a) a nucleic acid sequence encoding the fusion protein of 

claim 1; 

(b) a nuoieic acid sequence complementary to (a); 

(c) a nucleic acid sequence of 18 or more nucleotides capable of 
hybridizing to (a) or (b) under stringent conditions; and 

(d) a fragment or analog of (a), (b), or (c) which encodes a 
protein characterized by havinA specificity for human interleukin-4; 

wherein said sequence optionally contains a restriction site. 

20. The isolated nucleic acid sequence according to-claiml9, wherein 
the sequence encoding the fusion pWein comprises the nucleic acid sequence of 
Fig. 5, SEQ ID NO: 13. 



o 



20 21 - The isolated nucleic icW sequence according to^laim 19, wherein 

the sequence encoding the fusion proteYhromprises the nucleic acicTsequence of 
Fig. 4, SEQ ID NO: 11. 



25 



30 



35 



22. An isolated nucleic acid sequeVice which is selected from the group 
consisting of: 

(a) a nucleic acid sequence encoding a complementarity 
determining region (CDR) wherein said CDR is obtained from a neutralizing murine 
monoclonal antibody specific for human intefleukin-4 and having a dissociation 
constant equal to or less than about 2 x 1C !0 ] 

(b) a nucleic acid sequence complementary to (a); 

(c) a nucleic acid sequence ofi 18 or more nucleotides capable of 
hybridizing under stringment conditions to (a) or\(b); and 

(d) a fragment or analog of (a)A(b) or (c) which encodes a protein 
characterized by having specificity for human interteukin-4. 
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23. 



he^is 



TheMsolated nucleic acid sequence according-te-ci^imZZ, wherein 
said sequence is selected from the group of heavy chain complementarity 
determining region-encoding sequences consisting of: 

(a) ACT TCT GGT ATG GGT GTG AGC: SEQ ID NO:21, 

(b) CAC ATTSTAC TGG GAT GAT GAC AAG CGC TAT 
AAC CCA TCC OK} AAG AGC: SEQ ID NO:23, 

(c) AGA GAG ACT GTG TTC TAC TGG TAC TTC GAT 
GTC: SEQ ID NO:25\ 

(d) ACC TCC GGTVATG GGT GTT TCC: SEQ ID NO: 54, 

(e) CAC ATC TAC TGG GAC GAC GAC AAA CGT TAC AAC CCG 
AGC CTG AAA TCC: SEQ ID NO: 55, and 

(f) CGC GAA ACC GTT TT<$ TAC TGG TAC TTC GAC GTT: 
SEQ ED NO: 56. 



15 
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24. The isolated nude' 
said sequence is selected from the 
region-encoding sequences consisting 

(a) AAG GCC AGC CAA 
GAT ACT TAT ATG AAC: SE 

(b) AAG GCC TCC CAA 
TAT ATG AAC: SEQ ID N 

(c) GCT GCA TCC AAT CTA 
CAG CAA AGT AAT GAG GAT 
(c) 



sequence^accordingldisl^im 22, wherein 
of light chain complementarr^determining 



T GTT GAT TAT GAT GGT 
NO: 15, 

GAT TAT GAT GGT GAT AGT 
53, 

AA TCT: SEQ ID NO: 17, (d) 

CCG ACG: SEQ ID NO: 19, and 
AT CCT CCG AGG: SEQ ID NO:27. 
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CAG CAA AGT AAT GAG 
A recombinant plasmid comprising the nucleic acid sequence of 



26. A recombinant plasmid comprising top nucleic acid sequence of 
30 claim 22. 

27. A host cell transfected with the recombinant plasmid ofli^aim 25. 



28. A host cell transfected with the recombinant plasmid of cjairji26. 

29. A process for producing a humanized antibody specific for human 
interleukin-4 comprising culturing a cell line transfected\with the recombinant 
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plasmidofc^m 25 under the control of selected regulatory sequences capable of 
directing the expression thereof in said cells. 



30. A^nethod for diagnosing allergies and other conditions associated 
5 with excess immunoglobulin E production in a human which comprises contacting a 
sample of biologicalfluid with a high titer monoclonal antibody for human IL4 and 
assaying for the occurence of binding between said monoclonal antibody and 
human interleukin 4. 

10 3 L A methoAfor screening monoclonal antibodies which have ahigh 

titer for human interleukifi 4 which comprises: 

a) preparing a hybridoma cell line characterized by secretion of 
a monoclonal antibody to hfaman interleukin 4; and 

b) screening said hybridoma cell line with aldehyde-coupled 
15 human interleukin-4 or biotiny^ted human interleukin-4. 

32. A neutr^lizir^tonoclonal antibody having a high titer for human 
interleukin-4, a Fab fragment oi i F(ab') 2 fragment thereof, produced by screening ; 
library of hydridoma products with aldehyde-coupled human interleukin-4 or 

20 biotinylated human interieulrin-4\ 

33. A nxient neutralizing monoclonal antibody specific for human 
interleukin-4 and having a binding Affinity characterized by a dissociation constant 
equal to or less than about 2 x 10" 10 ] 

25 

34. The monoclonal antibody according to claim 33 wherein said rodent 
is a mouse. 

35. The monoclonal antibody According to.daim 34, which comprises the 
30 light chain amino acid sequence of SEQ ID^NO: 2, and theheavy chain amino acid 

sequence of SEQ ID NO: 4. 



35 



36. The monoclonal antibody according to claim 33, wherein said rodent 



is a rat. 



37. The monoclonal antibody according to claim 36 having the 
identifying characteristics of 6A1. 
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38. A hybricte^liaving the identifying characteristics of cell line 
3426A11C1B9. 
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